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PRECONTACT CONDUCTION CURRENTS. 
L. E. DODD. 
During some work1 in whicli capacity measurements were 
made of plane conducting plates (silver films) in air at very 
short distances, the writer was able to take some incidental read-
ings of small currents that passed between the 1plates when they 
apparently lacked several wave lengths of being in contact. 
Three sets of measurements were taken in one evening. Figure 
1 of figure 38 shows the electrometer deflection plotted with the 
time. The characteristic shape of the curves suggests an ex-
ponential relation. This view is supported by the curves of 
figure 2 of figure 38 which give linear relations expressed by the 
.equation, 
From (1), 
For the current, 
i=dtQ=CdtV=Ck1 dtD. 
where k1 is the electrometer constant. 
From (2) 
dtD=Doks ek 2t. 
:Substitute (4) in (3), 
i = kik2CD0 ek2t . 
·The potential gradient between the plates is 
p. g. = k 1 D/d, 
where d ii:; the distance of separation. 
(1) 
(2) 
(3) 
(4) 
(5) 
In the curves of figure 3 of figure 38 the relation between i and 
p.g. apipears to be linear. The straight lines as drawn include 
the origin. Since d was constant, within the reading limits of 
the apparatus, for the three cases, the x-values are proportional 
to V, and .thus Ohm's Law seems to hold consistently. The 
:slopes decrease in the order in which'the sets of data were taken, 
showing that the resistance increases in that order. A factor 
known to be changing continually in one direction was the room 
temperature, but temperature readings were not taken a.t the 
'Physical Review, Vol. V, No. 1, p. 78, Jan., 1915. 
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time and the temperature variation was relatively small. An-
other factor that varied, at least between the first and second 
sets, was the initial p.g., at which the conduction current began. 
Still another possible factor was a progressive drying effect due 
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FIGURE 38 
to the slow stream of dried air that was being continually passed 
through the apparatus, although the effect of drying on the 
minimum insulating distance appeared to have ceased before 
the first set of readings of current was taken. 
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There are various interpretations of the results. The most 
obvious is that of metallic conduction, based on the presence of 
Ohm's Law. The changing resistance could hardly be attributed 
to the variable temperature, as this would call for a negative 
temperature coefficient of large value. Or the resistance varia-
tion might be explained on the ground of variable contact area. 
But computation of the small areas needed to account for the 
observed currents shows that they are exceedingly minute. For 
a single approach of the plates an extremely small contact area 
might be obtained, but to be able to get so nearly the same re-
sults three times in succession, with the relatively. crude means 
of adjustment, so as to give contact areas varying from 6.02x 
10-12 cm3. 2 to 3.62x10·12 ems. 2, is difficult of belief. Expressed 
in terms of the diameter of a circular contact area the range 
would be from 1/20 to 1/25 wave length, sodium light. The dis-
tance was constant to within 0.25 wave length, while the diam-
eter of the contact area, supposed circular, varies within 1/100 
wave length. 
The presence of Ohm's Law, while being a necessary condi-
tion of metallic conduction, is not a sufficient condition. It. 
might be expected to hold if the conductors were bridges of for-
eign matter of high resistance, such as dust particles between 
the plates, or if the conduction was due to ionisation currents 
of values considerably below saturation, or again if the conduc-
tion was electrolytic in nature, as sugg"ested by Prof. G. \V. Stew-
art, without polarization. It did not appear difficult to clear 
the film surfaces of dust particles of any appreciable size. Also 
there wail no known constant source of ionisation as is the case 
with the ordinary ionisation current curve. The question arises 
whether there could be ionisation by collision at atmospheric 
pressure and ordinary room temperature under relatively low 
potential gradients when the thickness of a given volume of 
gas is very small compared with its other dimensions. In 
the present case, if the depth of the volume between the films is 
represented by 1 mm., the length and breadth of the same volume 
would be represented by about 1% m. The currents may conceiv-
ably be due to a coalition of surface films ol' moisture, gases, etc. 
There is also a possible application of the theory of electron at-
mospheres as advanced by Prof. R. W. Wood2 , but according to 
'Philosophical Magazine, p. 316, Aug., 1912. 
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experimental results by Dr. F. C. Brown3 , and the writer (loc. 
cit.) such atmospheres of any appreciable depth must have very 
low density values. At present the ·writer favors the view that 
the conduction currents are due to ions of some kind between the 
plates. 
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TABLE !I. 
CURVE E. 
t D 
. 0.0 
0.5 
1.0 
1.5 
2.0 
2.5 
72 
63 
56 
49 
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38 
DEP ARTJY!ElNT OF PHYSICS, 
THE STATE UNIVERSITY. 
3PhY"ical Review, Vol. II, No. 4, p. 314, Oct., 1913. 
CURVE c. 
t D 
0.0 76.5 
0.5 68, 
1.0 61 
1.5 55 
2.0 49 
2.5 44.5 
3.0 40 
3.5 36.5 
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